Transcriptional upregulation of the human MRP2 gene expression by serine/threonine protein kinase inhibitors.
Transcriptional regulation by cellular signalling pathways of multidrug resistance proteins that pump anticancer drugs out of cells is one of key issues in the development of the multidrug resistance phenotype. In our study, we have used the reporter gene approach as well as determination of mRNA levels in two cancer cell lines of human origin, MCF-7 and A549, to study the regulation of multidrug resistance proteins 2 and 3 (MRP2 AND MRP3) by serine/threonine protein kinases. Since a prototypic PKC inducer, PMA, caused a marked upregulation of transcription from both human MRP2 and MRP3 promoters, a role for PKC isoforms in positive control of expression of these proteins could be postulated. Interestingly, broad-spectrum serine-threonine protein kinase inhibitors which also inhibit PKC, staurosporine and H-7, stimulated expression from the MRP2 promoter instead of inhibiting it. This effect was not seen for MRP3. MRP2 induction by staurosporine and H-7 was shown to have phenotypic consequences in whole cells, rendering them more resistant to etoposide and increasing their ability to export calcein through the plasma membrane. These results point to the involvement of serine/threonine protein kinases in negative regulation of the human MRP2 gene and to the necessity of testing novel anti-cancer drugs acting as protein kinase inhibitors with regard to their potential ability to induce multidrug resistance.